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7KLVSDSHUSURSRVHVWKDWEXLOGLQJWKHRQOLQHPDWKHPDWLFVPRGHOLQJHGXFDWLRQV\VWHPFRXOGOHWWKHFRPSXWHUPDWHULDOVEH
IXOO\XWLOL]HGDQGFDQHIIHFWLYHO\ LPSURYH WKHVWXGHQWV
 LQWHUHVW LQPDWKHPDWLFV OHDUQLQJ7KHVWXG\ HIIHFWZLOO LQFUHDVH
KLJKO\ 7KH VRIWZDUH DQG WHFKQRORJ\ ZKLFK LV QHHGHG WR EXLOG WKH V\VWHP DUH GLVFXVVHG EULHIO\ 6RPH H[SHULPHQW
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1RZDGD\VPRUHDQGPRUH0DWKHPDWLFDO'HSDUWPHQWVEXLOWXSDFRPSXWHU URRPDQGSOHQW\RIKDUGZDUH
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2EYLRXVO\ WKHVHPD\EHGXH WR WKH HGXFDWLRQ UHIRUP HVSHFLDOO\ WKH FKDQJHV RI WUHDWPHQW WRPDWKHPDWLFV
$OWKRXJKWHDFKLQJFRQGLWLRQVKDYHEHHQLPSURYHGWKHPDWKHPDWLFDOHGXFDWLRQHIIHFWGRHVQRWFKDQJHPXFK
8QGHUFODVVLFDOPDWKHPDWLFVWHDFKLQJPRGHDOOVWXGHQWVPXVWVWD\RQDFODVVURRPLQFOXGLQJFRPSXWHUURRP
DQGOLVWHQWRWKHWHDFKHU7KLVPRGHQHHGVDORWRIELJEORFNVRIWLPHDQGLVQRWIOH[LEOH6RDQLQWHUHVWIOH[LEOH
WHDFKLQJPHWKRGZDVQHHGHG


&RUUHVSRQGLQJDXWKRU7HO
(PDLODGGUHVVOLZHLKXD#QEXHGXFQ
© 2012 Published by Elsevier B.V. 
Selection and peer review under responsibility of Information Engineering Research Institute
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
468   Weihua Li and Jianxing Yao /  IERI Procedia  2 ( 2012 )  467 – 471 
&RPSXWHUDLGHGPDWKHPDWLFDOHGXFDWLRQLVZLGHO\XVHGLQUHFHQWGHFDGHV7KHUHDUHPDQ\ZRUWKOHDUQLQJ
H[DPSOHVXFKDV0DWKHZV>@XVH0$3/(WRWHDFKGRXEOHLQWHJUDWLRQ&KHXQJ>@DOVRXVH0$3/(WRWHDFK
QXPEHUWKHRU\-RKQVRQDQG%XHJH>@XVH0DWKHPDWLFDWRWHDFKSK\VLFVDQGHQJLQHHULQJ7KHVHH[DPSOHVDUH
DOOFODVVURRPWHDFKLQJ&DQFRPSXWHUDOJHEUDV\VWHPVSOD\DUROHRXWVLGHRIWKHFODVVURRP"2QOLQHWHDFKLQJLV
WKHEHVW FKRLFH7RGD\¶V LQWHUQHW WHFKQRORJ\ LVGHYHORSLQJ UDSLGO\ DQGZHKDYHHQWHUHG WKHDJHRIZHE
&RPELQHWKHG\QDPLFZHEWHFKQRORJ\VXFKDV&*,3+3$63RU-63HWFDQG&$6WKHQVWXGHQWVFDQGR
VRPH ZRUN RQ PDWKHPDWLFV FRPSXWLQJ WKURXJK WKH LQWHUQHW %\ XVLQJ VXFK UHPRWH FRPSXWLQJ IHDWXUHV DQ
RQOLQHWUDLQLQJV\VWHPFRXOGEHEXLOW6WXGHQWVFDQILQLVKVRPHPDWKHPDWLFDOPRGHOLQJWUDLQLQJFRXUVHWKURXJK
WKH,QWHUQHW
2Q WKH RWKHU KDQGPDWKHPDWLFDO FRXUVHV ZHUH KDWHGE\PRUH DQGPRUH VWXGHQWV LQ FROOHJHV ,W LVPRUH
GLIILFXOW IRU WHDFKHUV WKDW LPSURYLQJ WKH VWXGHQWV
 LQWHUHVWV RQPDWKHPDWLFV WKDQ WHDFKLQJ WKH NQRZOHGJH LQ
FODVVURRP0DWKHPDWLFDOPRGHOLQJDOZD\VFKRRVHV WKHSUDFWLFDOSUREOHPV WRGLVFXVV6R LWFDQLPSURYH WKH
VWXGHQWV¶LQWHUHVWVRQPDWKHPDWLFV)XUWKHUPRUHLWFDQLPSURYHWKHVWXGHQWV¶SUREOHPVROYLQJDELOLW\%HFDXVH
,QWHUQHW LV ZHOFRPHG E\ PRVW VWXGHQWV LQ WKHVH GD\V WKH RQOLQH PDWKHPDWLFDO PRGHOLQJ FRXUVHV PXVW EH
ZLGHVSUHDGFRQFHUQ%HVLGHVWKHRQOLQHPDWKHPDWLFDOPRGHOLQJFRXUVHVFDQDOVRLPSURYHWKHXWLOL]DWLRQUDWH
RIWKHFRPSXWHUPDWHULDOV
7KLV SDSHU LQWURGXFHG WKH RQOLQH FRPSXWLQJ WHFKQRORJ\ ILUVWO\ VXFK DV :HE VHUYHU FRPSXWHU DOJHEUD
V\VWHP &$6 GDWDEDVH V\VWHP DQG VFULSW ODQJXDJHV HWF 6HFRQGO\ VRPH H[DPSOHV RI RQOLQH FRXUVH DUH
VKRZQWRGLVFXVVWKHPHWKRGIRUEXLOGLQJWKHWUDLQLQJV\VWHPRIPDWKHPDWLFDOPRGHOLQJ
%XLOGLQJWKH2QOLQH&RPSXWLQJ6\VWHP
7R GR VRPH ZRUN RQ PDWKHPDWLFDO PRGHOLQJ HGXFDWLRQ RQOLQH ZH VKRXOG ILUVWO\ LPSOHPHQW WKH RQOLQH
FDOFXODWLRQ IXQFWLRQV 6R ZH QHHG VXLWDEOH VRIWZDUH DQG KDUGZDUH DERXW ZHE VHUYHU DQG PDWKHPDWLFV
FRPSXWDWLRQ +HUH ZH RQO\ GLVFXVV WKH VRIWZDUH HQYLURQPHQW DQG WKH KDUGZDUH LV WUHDWHG DV WKH EDVLF
FRQGLWLRQWKDWWKHGHSDUWPHQWVDOUHDG\KDYH7KHWHFKQRORJLHVZKLFKPD\EHXVHGZLOOEHLQWURGXFHGEULHIO\
0DQ\XVHUPDQXDOFDQEHIRXQGLQWKH,QWHUQHWDQGVRPHUHIHUHQFHVZHUHOLVWHGEHORZ5HDGHUVFRXOGUHIHU
WKHPIRUGHWDLO
%XLOGLQJD:HE6HUYHU
7RDFKLHYHRQOLQHHGXFDWLRQZHQHHGDVHUYHU,QWKHZRUOGRI:HEWKHDSSOLFDWLRQRI%6V\VWHPDWLFLV
XVHGPRUHDQGPRUHZLGHO\%\XVLQJWKH%6V\VWHPDWLFXVHUVVKRXOGQRWLQVWDOODQ\QHZVRIWZDUH7KH\FDQ
MXVWRSHQWKHZHEEURZVHUDQGHQWHUWKHZHEVLWHRIWKHDSSOLFDWLRQDQGWKHQWKH\FDQHQMR\LW7RGRVRPH
ZRUNDERXWPDWKHPDWLFDOPRGHOLQJDVSHFLDOFRPSXWHUDOJHEUDV\VWHPLVRIWHQQHHGHGEXWWKHXVHUSUREDEO\
GRHV QRW KDYH RQH &RPELQH WKH &$6 ZLWK WKH ZHE DSSOLFDWLRQ DQG WKHQ VWXGHQWV FDQ VWDUW WKH ZRUN
LPPHGLDWHO\ZLWKRXW LQVWDOOLQJDQ\&$67KLV FDQKHOSVWXGHQWVFRQFHQWUDWHRQ WKHSUREOHP LQVWHDGRIDQ\
RWKHUVRIWZDUHDQGFDQDOVRLPSURYHWKHXWLOL]DWLRQRIWKHSXUFKDVHGVRIWZDUH
7RFKRRVHVRIWZDUHRI:HEVHUYHULVWKHILUVWLPSRUWDQWWKLQJWRWKHRQOLQHHGXFDWLRQV\VWHP7KHUHDUHORW
RISURGXFWWREHVHOHFWHGVXFKDV,,6$SDFKHDQGQJLQ[HWF$SDFKHDQGQJLQ[DUHIUHHVRIWZDUHDQG,,6LV
FRPPHUFLDO VRIWZDUHRI0LFURVRIW&RUSRUDWLRQ$SDFKHQRZKDV WKHZRUOG
V ODUJHVWPDUNHWVKDUH1JLQ[ LV
\RXQJHUWKDQ$SDFKHVRLWVPDUNHWVKDUHLVVPDOOHUWKDQ$SDFKH$QGEHFDXVHRILWV\RXQJHUWKHUHPD\EH
ODFNRIGRFXPHQWDWLRQ%XWEHFDXVHRIWKHKLJKHUSHUIRUPDQFHHIILFLHQF\1JLQ[EHJDQWREHPRUHDQGPRUH
FRQFHUQHG,,6KDVDIULHQGO\XVHULQWHUIDFH6RZLWKRXWFRQVLGHULQJWKHVRIWZDUHFRVWVLWLVDJRRGFKRLFHIRU
EHJLQQHUVZKRZDQWWREXLOGDZHEVHUYHU
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$JRRGRQOLQHV\VWHPQHHGVDJRRGG\QDPLFZHEVLWH$JRRGG\QDPLFZHEVLWHQHHGVZHOOVWRUHGGDWDVDQG
KLJK GDWD SURFHVVLQJ DELOLW\ 6R D EDFNHQG GDWDEDVH V\VWHP LV QHHGHG 7KHUH DUH ORW RI GDWDEDVH V\VWHP
SURGXFW FDQ EH VHOHFWHG 2UDFOH 64/ VHUYHU DQG ,%0 '% HWF DUH FRPPHUFLDO SURGXFWV 0\64/
3RVWJUH64/ DQG 64/LWH HWF DUH RSHQ VRXUFH SURGXFWV DQG IUHH ,Q ODUJHVFDOH DSSOLFDWLRQ FRPPHUFLDO
GDWDEDVH V\VWHPV DUH RIWHQ XVHG ,I WKH HGXFDWLRQ V\VWHP LV GHVLJQHG IRU WKH ZKROH VRFLHW\ LW LV EHWWHU WR
FKRRVHWKHFRPPHUFLDOSURGXFWV%XWLIWKHGHVLJQLVIRURQHFROOHJHDQRSHQVRXUFHGDWDEDVHV\VWHPVKRXOG
EHFKRRVHEHFDXVHPRVWRSHQVRXUFHGDWDEDVHV\VWHPVDUHILWIRUPLGGOHVFDOHDSSOLFDWLRQ7KHFRPPHUFLDO
SURGXFWV RIWHQ KDYH D JRRG VHUYLFH DQG WKHUH ZLOO EH VRPH VSHFLDO WHFKQLFDO VWDII WR KHOS \RX VROYH DQ\
SUREOHP7KHRSHQVRXUFHSURGXFWVZLOOOHW\RXVROYHDOOSUREOHPVE\\RXUVHOIPD\EHEXWWKH\IUHH
$FFRUGLQJ WR WKH DERYH WKH PDWKHPDWLFDO PRGHOLQJ RQOLQH HGXFDWLRQ V\VWHP GHYHORSHUV FDQ FKRRVH D
VXLWDEOHZHEVHUYHUSURGXFWDQGWKHEDFNHQGGDWDEDVHV\VWHPEDVHGRQWKHWHFKQLFDOVWUHQJWKDQGILQDQFLDORI
WKHGHSDUWPHQW
&RPELQH&$66RIWZDUHZLWKWKH:HEVHUYHU
$ YDULHW\ RI &RPSXWHU $OJHEUD 6\VWHPV FDQ EH IRXQG WRGD\ 7KH\ KDYH GLIIHUHQW FKDUDFWHULVWLFV IRU
H[DPSOH 0$3/( DQG0$;,0$ DUH JRRG DW V\PEROLF FRPSXWDWLRQ WKH\ KDYH WKH DGYDQWDJH RI IRUPXOD
GHULYDWLRQ DQG DFFXUDWH VROYLQJ HWF 0$7/$% DQG 2&7$9( DUH JRRG DW WKH QXPHULFDO FRPSXWDWLRQ
0$7+(0$7,&$LVERWKJRRGDWV\PEROLFDQGQXPHULFDOFRPSXWDWLRQ6,1*8/$5LVDVSHFLDOVRIWZDUHIRU
DOJHEUDLFJHRPHWU\DQG5LVVSHFLDOLQVWDWLVWLFV'XULQJWKHDERYH&$60$7+(0$7,&$0$7/$%DQG
0$3/(DUHFRPPHUFLDOVRIWZDUH DQG0$;,0$2&7$9(6,1*8/$5 DQG5 DUH IUHHDQGRSHQVRXUFH
VRIWZDUH
0DQ\FRPPHUFLDO&$6LQWHJUDWHWKHIXQFWLRQRIZHEFRPSXWLQJZLWKZKLFKWKHGHYHORSHUVFDQEXLOGWKH
RQOLQHPDWKHPDWLFDOPRGHOLQJHGXFDWLRQV\VWHPPRUHHDVLO\)RUH[DPSOH0$7/$%KDVDZHEVHUYHUZKLFK
HQDEOHVSHRSOHWRFUHDWH0$7/$%DSSOLFDWLRQVWKDWXVHWKHFDSDELOLWLHVRIWKH:RUOG:LGH:HEWRVHQGGDWD
WR0$7/$%IRUFRPSXWDWLRQDQGWRGLVSOD\WKHUHVXOWVLQD:HEEURZVHUVHH>@0DSOHVRIWKDVWKHSURGXFW
0DSOH1HW ZKLFK FDQ OHW \RX DGGPDWKHPDWLFDO FRPSXWDWLRQV DQG YLVXDOL]DWLRQV WR \RXU ZHE DQG GHVNWRS
DSSOLFDWLRQVVKDUHVROXWLRQVRYHU WKHZHE WKURXJK LQWHUDFWLYH0DSOHGRFXPHQWVDQGGHYHORSULFK WHFKQLFDO
ZHE FRQWHQW VHH >@ $QG 0DSOH 7$ FDQ KHOS SHRSOH FUHDWH WHVWV DQG DVVLJQPHQWV DQG DXWRPDWLFDOO\
DVVHVVLQJ VWXGHQW UHVSRQVHV DQG SHUIRUPDQFHEDVHG RQZHE ZHE0DWKHPDWLFD DGGV LQWHUDFWLYH FDOFXODWLRQV
DQG YLVXDOL]DWLRQ WR ZHEVLWHV E\ LQWHJUDWLQJ0DWKHPDWLFD ZLWK WKH ODWHVW ZHE VHUYHU WHFKQRORJ\ VHH >@
:ROIUDP$OSKD UHIHU WR >@ LV D V\VWHP ZKLFK FDQ OHW DQ\RQH FRPSXWH RQ ZHE 7KH PRVW RSHQ VRXUFH
VRIWZDUHPD\QRWKDYHWKHIULHQGO\DELOLW\RQZHEFRPSXWLQJEXWWKHUHDUHVRPHRSHQVRXUFHSURMHFW WREH
UHIHUHQFHG3OHDVHUHIHUWR>@DQG>@
%XLOGLQJWKH:HE$SSOLFDWLRQIRU0DWKHPDWLFDO0RGHOLQJ
7KHZHEVLWHLVWKHODVWDQGPRVWLPSRUWDQWWKLQJIRUWKHRQOLQHPDWKHPDWLFDOPRGHOLQJV\VWHP,WVKRZVWKH
SUREOHPWRVWXGHQWVGRVRPHEDFNJURXQGFDOFXODWLRQDQGVKRZRXWWKHVROYLQJVWHSVDQGUHVXOWV,WPXVWOHDG
WKHZHEVHUYHUGDWDEDVHV\VWHPDQG&$6WRZRUNWRJHWKHUZHOO6RDGYDQFHGWHFKQRORJLHVDERXWG\QDPLF
ZHESDJHVVKRXOGEHXVHGVXFKDV-$9$-$9$VFULSW$63RU$63QHWDQG3+3HWF$63DQG$63QHWDUH
WKHSURGXFWRI0LFURVRIWDQGFRRSHUDWHZLWK,,6ZHOO3+3LVDQRSHQVRXUFHVRIWZDUHDQGFRRSHUDWHZLWK
$SDFKHZHOO-$9$LVDKLJKOHYHOSURJUDPPLQJODQJXDJHDQGLVILWIRUODUJH:HEDSSOLFDWLRQ-$9$VFULSWLV
WKHVFULSWODQJXDJHWKDWUXQVRQFOLHQWVLGH6R-$9$VFULSWFDQUHGXFHWKHEXUGHQRQWKHVHUYHUDQGLVILWIRU
VRPHVPDOOFRPSXWLQJWDVNV'HVLJQHUVFDQFKRRVHGLIIHUHQWWHFKQRORJLHVDFFRUGLQJWRWKHVSHFLILFDSSOLFDWLRQ
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'HVLJQLQJWKH2QOLQH0DWKHPDWLFDO0RGHOLQJ7UDLQLQJ3URMHFW
%DVLF&RPSXWHU$SSOLFDWLRQ6NLOO7UDLQLQJ3URMHFW
,QPRUGHUQVRFLHW\WKHSUREOHPVZHIDFHLVDOZD\VKXJHDQGFRPSOH[7KHVHSUREOHPVFDQKDUGO\VROYHG
E\ KDQG DQG ZH KDYH WR UHO\ RQ WKH KHOS RI D FRPSXWHU 6R RI DOO WKH VROYLQJ UHDO SUREOHPV VNLOOV WKH
FRPSXWLQJVNLOOVLVWKHPRVWLPSRUWDQWRQH7KHQWKHILUVWWUDLQLQJSURMHFWRIPDWKHPDWLFDOPRGHOLQJVKRXOG
EHFRPSXWHUDSSOLFDWLRQVNLOOWUDLQLQJ%HFDXVHPDWKHPDWLFDOPRGHOLQJRIWHQQHHGVSURIHVVLRQDOPDWKHPDWLFDO
FRPSXWLQJWKH&$6DUHRIWHQEHXVHG7KHFRPSXWHUDSSOLFDWLRQVNLOOWUDLQLQJEHORZLVPDLQO\UHIHUWR&$6
DSSOLFDWLRQVNLOOWUDLQLQJ
%HJLQZLWK,QWHUHVWLQJ3ORWV
,PDJHV SLFWXUHV DQG JUDSKLFV DUH ZHOFRPHG E\ PRVW VWXGHQWV $OPRVW DOO VWXGHQWV SUHIHU WR HQMR\ WKH
EHDXWLIXO SLFWXUH LQVWHDG RI WR OHDUQ WKHERULQJ IRUPXOD 6R VWDUWLQJ IURP LQWHUHVWLQJ SORWV ZLOO VHL]H VRPH
VWXGHQWVDWWKHEHJLQQLQJ%HVLGHVWKHSORWVSURMHFWVZLOOKHOSVWXGHQWVTXLFNO\JUDVSVRPHEDVLFRSHUDWLRQLQ
&$6VXFKDVYDULDEOHGHILQLWLRQDVVLJQPHQWPDWKHPDWLFDOH[SUHVVLRQVW\SLQJDQGLQWHUQDOIXQFWLRQFDOOHWF
  
)LJ([DPSOHIRU,QWHUHVWLQJ3ORWVDWKHKHDUWFXUYHEWKHURVHFXUYHFWKHVQDLOVXUIDFH
)LJ VKRZV VRPH H[DPSOH RI LQWHUHVWLQJ SORWV 7KHVH SORWV FDQ EH REWDLQHG IURP VLPSOH PDWKHPDWLFV
HTXDWLRQV:KDW WKHHTXDWLRQVDUHDQGKRZWRSORW WKHP"0RVWVWXGHQWVPXVWFDUHDERXW LW7KHQE\XVLQJ
VRPHJXLGHVWXGHQWVFDQOHDUQWKHEDVLFRSHUDWLRQRI&$6PRUHTXLFNO\
  
)LJ.RFK6QRZIODNHDWKHILUVWLWHUDWLRQEWKHWKLUGLWHUDWLRQFWKHILIWKLWHUDWLRQ
3ORWVFDQDOVRKHOSVWXGHQWVWUDLQLQJWKHLUSURJUDPPLQJVNLOO)UDFWDOLVDQH[DPSOH)LJVKRZVWKH.RFK
6QRZIODNH,WQHHGVVRPHLWHUDWLRQSURFHVVWREHSORWWHGRXWDQGWKLVQHHGVVRPHSURJUDPWRILQLVKWKHZRUN
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'R6RPH%DVLF&RPSXWLQJ:RUN
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